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(54) Apparatus for manufacturing and delivering an unvulcanised rubber tape 



(57) An apparatus for making rubber component 
parts such as tyre rubber parts comprises: a tape maker 
(3) for making an unvulcanised rubber tape (P) which 
comprises an extruder (6) for extruding unvulcanised 
rubber; a winding drum (5) around which the unvulcan- 
isec rubber tape is wound into a rubber component part; 



a conveyor (2) for conveying the unvulcanisec rubber 
tape (P) toward the winding drum (5) which comprises 
a conveyor belt (4) winding around rollers and having a 
right side (SI ) on which the unvulcanised rubber tape is 
put; and a traverser (11) for moving the conveyor belt 
(4) in the axial direction of the winding drum (5). 



Fig. 3 



CM 

< 

CO 
CO 
CM 

CO 
CO 



CL 
LU 




PrWtedby Jouve. 75001 PARIS (FR) 



SDOCID: <EP 



1033236A2J_> 



EP 1 033 236 A2 



D script ion 

[0001] The present invention relates to an apparatus 
for making rubber component parts such as tyre rubber 
component parts by winding an unvulcanised rubber s 
tape, and more particularly to a conveyor for the unvul- 
canised rubber tape. 

[0002] In a pneumatic tyre which is typical of a rubber 
article, as shown in Fig. 1 1 B, there are various rubber 
component parts (G) made of different rubber com- to 
pounds, e.g. an inner liner rubber (Ga), sidewall rubber 
(Gb), chafer rubber (Gc), breaker cushion rubber (Gd), 
tread rubber (Ge), bead apex rubber (Gf) and the like. 
[0003] Such rubber component parts (G) are conven- 
tionally made by means of an extruder or calender roll- is 
ers in the form of a rubber strip having almost the same 
width as the finished width or a wide rubber sheet which 
is then cut to make the rubber strip. Thus, the plant and 
equipment become inevitably large. On the other hand, 
as a tyre is usually manufactured in various sizes, the 20 
total number of rubber component parts becomes very 
large, and accordingly it is necessary to prepare a large 
number of dies for the extruder. Further, it is necessary 
to change the facility when making a different type or 
size of tyre. This takes much time. Therefore, in such a 2s 
conventional method, it is difficult to establish a flexible 
manufacturing system which is capable of satisfying 
various marketing needs or demands, and it is also dif- 
ficult to decrease investment in plant and machinery. 
[0004] Recently, in a method of making a pneumatic 30 
tyr , a method of making a rubber part has been pro- 
posed, wherein a narrow rubber tape (P) is lap-wound 
into a final shape of the rubber part (G) as shown in Fig. 
2 for example. Machines for manufacturing such com- 
ponents have now, however, been entirely satisfactory. 35 
[0005] Therefore, an object of the present invention is 
to provide an apparatus for making rubber component 
parts, which is adapted for use with such a lap-winding 
method and able to provide a flexible manufacturing 
system, while achieving downsizing of the plant and 40 
equipment and reductions in the investment in plant and 
machinery and the like. 

[0006] According to one aspect of the present inven- 
tion, an apparatus for making rubber component parts 
comprises at least one tape maker for making an unvul- 45 
canised rubber tape, each tape maker comprising an ex- 
truder for extruding unvulcanised rubber; a winding 
drum around which the unvulcanised rubber tape is 
wound into a rubber component part; at least one con- 
veyor for conveying the unvulcanised rubber tape to- so 
ward the winding drum, each conveyor comprising a 
conveyor belt winding around rollers and having a right 
side on which the unvulcanised rubber tape is put and 
a reverse side; and at least one traverser for moving the 
conveyor belt in the axial direction of the winding drum, ss 
[0007] Preferably, the right side of the conveyor belt 
is coated with a synthetic resin so that the unvulcanised 
rubber tape can be secured thereon by its self-bonding 



property during conveying, but does not stick th reto so 
as to allow it to be taken off ther from when winding 
around the winding drum. Each conveyor preferably has 
an accumulator section in which the conveyor belt me- 
anders for accumulating the unvulcanised rubber tape 
coming out from the tape maker, and the accumulator 
section having a variable capacity. Further, each con- 
veyor has a swing section between the accumulator 
section and the traverser, in which the conveyor belt is 
twisted so that the widthwise direction of the conveyor 
belt is substantially at a right angle with respect to the 
traversing direction of the traverser. 
[0008] Embodiments of the present inventjon will now 
be described in detail in conjunction with the accompa- 
nying drawings: 

Figs. 1 A- IF show cross sectional shapes of exam- 
ples of the unvulcanised rubber tape; 
Fig. 2 is a cross sectional view for explaining a rub- 
ber tape wound into a specific shape of a rubber 
component part; . 

Fig. 3 is a schematic side view for explaining an ap- 
paratus for making rubber component parts accord- 
ing to the present invention; 
Fig. 4 is a schematic plan view of Fig. 3; 
Fig. 5 is a schematic side view for explaining an ac- 
cumulator section of a conveyor for the unvulcan- 
ised rubber tape; 

Fig. 6 is a schematic side view for explaining another 
example of the accumulator section; 
Fig.7 is a schematic perspective view showing a 
twisted portion of a conveyor belt of the conveyor; 
Fig.8 is a schematic side view for explaining a stick- 
ing means for the unvulcanised rubber tape; 
Fig. 9 is a schematic side view showing another ex- 
ample of the traverser; 

Figs. 1 0A and 1 0B are diagrams for explaining a cut- 
ting means for the unvulcanised rubber tape; 
Fig. 1 1 A is a cross sectional view of a pneumatic tyre 
in which windings of the rubber tape in each tyre 
rubber component part are depicted; and 
Fig. 11 B is a cross sectional view of the same pneu- 
matic tyre. 

[0009] According to the present invention, an appara- 
tus 1 for making rubber component parts comprises at 
least one tape maker 3 for making a unvulcanised rub- 
ber tape P, a winding drum 5 around which the rubber 
tape P is wound, and at least one conveyor 2 for con- 
veying the rubber tape P from the tape maker 3 to the 
winding drum 5. 

[0010] In this embodiment, the apparatus 1 is incor- 
porated in a manufacturing system for a pneumatic tyre 
T Incidentally, as shown in Fig. 11 A, a pneumatic tyre T 
comprises various rubber component parts G, .g. inner 
liner rubber Ga, sidewall rubber Gb, chafer rubber Gc, 
breaker cushion rubber Gd, tread rubber Ge, bead apex 
rubber Gf and the like, and reinforcing members, e.g. 
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cord pli s such as a carcass A1 and belt (breaker) A2, 
and bead cores A3 and the like. Th refore, at least one 
of such tyre rubber component parts G is formed by 
winding an unvulcanised rubber tape P. 
[0011] The rubber tape P usually and preferably has 
a thickness of from 0.2 to 2.0 mm and a width of from 
1 0 to 50 mm. But, it may be possible to set the sizes out 
of these ranges according to the final shape and size of 
the rubber component part G. 

[001 2] On the other hand, as shown in Figs.1 A-1 F the 
rubber tape P may have various cross sectional shapes, 
e.g. the shape may be a rectangle, a trapezoid, a rhom- 
bus and the like, and a fin or thinner portion may be pro- 
vided along each edge (Fig.lB, Fig.lE) or one edge 
(Fig. 1F) of the tape. 

[0013] As shown in Fig.3 and Fig.4, the apparatus 1 
in this embodiment comprises plural sets, for example 
four sets of a tape maker 3 (3a-3d) and a conveyor 2 
(2a-2d) so as to be able to supply and wind plural rubber 
tapes P made of different compounds at the same time. 
[001 4] The tape maker 3 comprises an extruder 6 for 
extruding unvulcanised rubber and a pair of counterro- 
tating compression rollers 7U and 7L. 
[001 5] The extruder 6 is provided in its main body with 
a screw for mixing rubber materials put in the main body 
and pushing the compounded rubber towards a die. The 
die is disposed at the tront end of the main body and 
has an extruding hole from which the rubber is extruded. 
In this example, the shape of the extruding hole is a rec- 
tangle independently of the cross sectional shape of the 
rubb r tape P. 

[0016] The compression rollers 7U and 7L are dis- 
posed such that the axes thereof are parallel with each 
other and a gap is formed therebetween in order to com- 
press and shape the extruded rubber into a form of tape 
having a specific cross sectional shape as explained 
above. The shape of the gap is similar to but somewhat 
smaller than the target cross sectional shape of the rub- 
ber tape P. In this example, the compression rollers 7U 
and 7L are disposed near and upward and downward 
of the extruding hole of the die to receive the extruded 
rubber directly from the extruder 6, and the axes of the 
upper roller 7U and lower roller 7L are substantially hor- 
izontal so that the widthwise direction of the rubber tape 
P coming out therefrom becomes substantially horizon- 
tal. 

[001 7] In the case of a cross section having a flat base 
as shown in Fig.1A-Fig.1F, one of the compression roll- 
ers 7U and 7L, in this example the upper compression 
roller 7U, has a straight configuration. The configuration 
of the other roller 7L is changed according to the re- 
quired cross sectional shape of the rubber tape P. 
[0018] The above-mentioned drum 5 can be rotated 
around its axis by means of a computer controlled rotary 
actuator such as electric motor. The axis of the drum is 
substantially horizontal, and the drum 5 may hav a spe- 
cifically profiled surfaceor a simple surface of a constant 
diameter, around which the rubber tape P is wound as 
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the drum rotates. In this mbodiment, the drum 5 is a 
tyre building drum which is expandable from a cylindrical 
shape to a barrel-like specific shape. 
[0019] The drum 5 is situated at a distance from the 
s tape maker 3, and the conveyor 2 is dispose therebe- 
tween. 

[0020] The conveyor 2 comprises an endless convey- 
or belt 4 which loops between the tape maker 3 and the 
drum 5, and various rollers R for guiding and/or driving 
io the conveyor belt 4. 

[0021 ] The conveyor belt 4 is made of a substantially 
nonextensible material (in this example polyester) and 
has a right side S1 and a reverse side S2. At least the 
right side S1 is coated with a synthetic resin (in this ex- 
'5 ample a polyurethane resin) to obtain a proper adhesion 
to the unvulcanised rubber tape P. It is also possible to 
coat the reverse side S2 with the same resin. 
[0022] Thus, the rubber tape Pcan be held on the right 
side S1 of the conveyor belt 4 by the self -bonding prop- 

20 erty of the tape P itself. 

[0023] The conveyor 2 is made up of the following 
functionally different sections: a rubber-tape receiving 
section 9; an accumulator section 1 0 wherein the con- 
veyor belt 4 meanders; a traverser section 11 wherein 

2S the conveyor belt 4 can move in the axial direction F of 
■. the drum 5 (or traversing direction); and a swing section 
8 between the accumulator section 10 and traverser 
section 1 1 in which the conveyor belt 4 is twisted so that 
the widthwise direction thereof becomes generally 

30 crosswise to the traversing direction. 

[0024] The accumulator section 10 includes a rubber- 
tape accumulator 10A for the rubber tape P and option- 
ally a conveyor-belt accumulator 10B for the conveyor 
belt 4 returning from the drum 5. 

35 [0025] Fig.5 and Fig.6 each schematically show an 
example of the accumulator section 10. 
[0026] In the rubber-tape accumulator 10A, the con- 
veyor belt 4 winds zigzag between upper free (i.e. non- 
driven) guide rollers R1U and lower free guide rollers 

40 R1L Similarly, in the conveyor-belt accumulator 10B, 
the conveyor belt 4 winds zigzag between upper free 
guide rollers R2U and lower free guide rollers R2L. 
[0027] In the example shown in Fig.5, the lower guide 
rollers R1 L are fixed to a fixed frame member 1 3B of a 

45 main frame 12 in a horizontal line, and the upper guide 
rollers R2U are fixed to a fixed frame member 13C of 
the main frame 12 in a horizontal line. The upper guide 
rollers R1U are fixed to a movable frame member 13A 
in a horizontal line and the lower guide rollers R2L are 

so also fixed to the same movable frame member 1 3A in a 
horizontal line. The number of the upper guide rollers 
R1U is equal to the number of the lower guide rollers 
R2L 

[0028] The movable frame member 1 3A is supported 
55 by a linear motion guide fixed to the main frame 1 2 and 
can be moved in the vertical direction by means of a 
computer controlled electric motor 1 5. 
[0029] Accordingly, when the frame member 13A 
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moves upward, th accumulation in th rubber-tape ac- 
cumulator 10A increases, but the accumulation in the 
conveyor-beft accumulator 1 0B decreases. On the other 
hand, when the frame member 13A moves downward, 
the accumulation in the rubber-tape accumulator 10A 
decreases, but the accumulation in the conveyor-belt 
accumulator 10B increases. The amount of increase is 
equal to the amount of decrease in anytime. 
[0030] In the example shown in Fig.6, the upper guide 
rollers R1 U are fixed to a fixed frame member 30A of a 
main frame 12 in a horizontal line, and the upper guide 
rollers R2U are fixed to a fixed frame member 30B of 
the main frame 12 in a horizontal line. 
[0031] The lower guide rollers R1 L are fixed to a mov- 
able frame member 31 A in a horizontal line, and the low- 
er guide rollers R2L are also fixed to a movable frame 
member 31 B in a horizontal line. 
[0032] The movable frame members 31 A and 31 B are 
respectively supported by linear motion guides, which 
are for example fixed to the main frame 12. movably in 
th vertical direction, and a downward force is applied 
to the frame members 31 A and 31 B individually utilising 
its own weight, and/or a spring means. In order to aid 
the upward and downward motion of the frame member 
31 A, 31 B, a pressure cylinder 15 and the like may be 
used, but in this example, such active means is not 
used. Therefore, according to the difference in the 
length of the conveyor belt between pull-out by the drive 
rollers and entering into the accumulator section, the 
movable frame members 31 A and 31 B move to change 
the accumulation. 

[0033] The consumption rate of the rubber tape P in 
the winding drum 5 varies widely. The rubber-tape ac- 
cumulator 10A can absorb such variation. Therefore, 
the tape maker 3 can produce the rubber tape P at an 
almost constant production rate. As a result, stability of 
the cross sectional shape and dimensions of the tape 
are maintained. Further, it becomes unnecessary to ex- 
trude a mass of rubber in a short time. Thus, a relatively 
small extruder can be used, which also helps to render 
the facility size small. 

[0034] Further, the rubber-tape accumulator 10A is 
provided near the extruder 6 and functions as a cooler 
for the extruded unvulcanised rubber, whereby the rub- 
ber tape P cools down before being wound and thus di- 
mensional stability of the rubber component can be im- 
proved. 

[0035] The rubber-tape receiving section 9 is provid- 
ed on the tape-maker side of the accumulator section 
10. This section 9 includes a receive roller R3 around 
which the conveyor belt 4 coming out from the accumu- 
lators 1 0A and 10B loops. The receive roller R3 can shift 
from a normal position to a pick-up position Q to pick up 
the rubber tape P from the compression roller 7L and 
position it on th conveyor b It 4. At the normal position, 
th conv yor belt 4 is a certain distanc from the lower 
compression roller 7L, but at the pick-up position Q, the 
conveyor belt 4 substantially contacts with the lower 



compression roller 7L. In ord r to ensure the picking-up, 
adhesion to the rubber tape P the apparatus is arranged 
such that the lower compression roller 7L is smaller than 
the conveyor belt 4 but larger than the upper compres- 

5 sion roller 7U. As a means 14 for shifting the receive 
roller R3, a reciprocating means such as a pressure cyl- 
inder, a tilting means utilising a rotary actuator, and the 
like may be used. In this embodiment, a reciprocating 
means is used. 

10 [0036] Further, downstream of the receive roller R3, 
a drive roller R4 is disposed. The drive roller R4 moves 
the conveyor belt 4 continuously at a substantially con- 
stant speed when the tape maker 3 is producing the rub- 
ber tape P. 

is [0037] The above-mentioned traverser section 11 in- 
cludes a traverser 22 confronting the surface of the drum 
5 on which the rubber tape P is wound. The traverser 

22 is supported by a pair of parallel guide shafts 21 mov- 
able therealong. The guide shafts 21 extend parallel to 

20 the axial direction F of the drum 5 and the traverser 22 
can traverse the winding area W1 of the drum 5. 
[0038] In this embodiment, the traversers 22a-22d of 
all the conveyors 2a-2d are supported by the same 
guide shafts 21 the ends of which are fixed to side plates 

25 20 standing on a table 19. 

[0039] Each traverser 22 (22a-22d) is moved individ- 
ually by a reciprocating means 23. In this embodiment, 
a ball screw is utilised. Thus, each reciprocating means 

23 comprises a ball nut mounted on the traverser 22 
so (22a-22d), a screw shaft 24 (24a-24d) engaging with the 

balj nut, and a computer controlled electric motor M (Ma- 
Md) for rotating the screw shaft 24 (24a-24d) for exam- 
ple mounted on the side plate 20. As the traversers 22a- 
22d are supported by the same guide shafts 21 , a hold- 

55 ing area W2 in which the traversers 22a to 22d can stay 
is provided on at least one side, preferably each side of 
the winding area W1 . The capacity of the holding area 
W2 is set at least the number of all the traversers minus 
one. Thus, each of the traversers 22a to 22d can move 

to across the entire width of the winding area W1 by the 
operation of the motor M. 

[0040] Each traverser 22 is provided with a front-end 
roller R8, around which the conveyor belt 4 coming out 
from the accumulators 10A and 10B loops, and from 

^5 which the rubber tape P is released towards the winding 
drum 5. The front-end roller R8 has a relatively small 
diameter such that, when the conveyor belt turns there- 
around, the rubber tape P does not accompany the con- 
veyor belt 4 due to it own rigidity, and thus separates 

50 therefrom by itself. It is however also possible to provide 
a positive separating means. In the example shown in 
Figs.3 and 8, the front-end roller R8 is a drive roller R5 
which can move the conveyor belt 4 synchronously with 
the rotation of the drum 5. In Fig.8, the rubber tape P is 

55 released from the downside of the front-end roller R8, 
but it is also possible to construct the trav rs r 22 such 
that the rubber tape P is released from the upside of the 
front-end roller R8. 
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[0041] Further, each traverser 22 is provided with a 
sticking means 26 for pressing the rubb r tape P onto 
the surface of the winding drum 5 or previously wound 
materials. The sticking means 26 comprises a recipro- 
cating means 26A mounted on the traverser 22 and hav- s 
ing a rod which can protrude towards the winding drum 
5, and a pressing roller 26B which is a free roller dis- 
posed at the tip of the rod. The surface of the pressing 
roller 26B is smooth and coated with a synthetic resin 
to which the unvulcanised rubber is hard to adhere. 
Thus, the pressing roller 26B can smooth the reverse 
side of the rubber tape P even if it has been roughed 
when separating from the conveyor belt 4. 
[0042] Furthermore, a tape cutter 40 which can cut the 
rubber tape P during transporting is provided down- 
stream of the accumulator section 10, for example pro- 
vided on each traverser 22. The tape cutter 40 compris- 
es a moving blade 42 which can move at the same blade 
velocity as the transporting speed of the rubber tape P 
and a pusher which relatively pushes the rubber tape P 
towards the moving blade 42. In the example shown in 
Fig.fOA and Fig.lOB, the pusher comprises an actuator 
43 such as pressure cylinder anti the like and a pushing 
plat 41 fixed to a rod of the actuator 43. The moving 
blade 42 is a rotary blade rotated by a motor 44. When 
cutting the rubber tape R by the operation of the actuator 
43, the pushing plate 41 pushes the reverse side S2 of 
the conveyor belt 4 to a position where the moving blade 
42 reaches to the right side S1 of the conveyor belt 4. 
At the same time, the rotary blade 42 is rotated such 
that the relative speed between the blade velocity and 
the transporting speed becomes zero. Thus, the rubber 
tap P can be cut during moving. 
[0043] In order to prevent the rubber tape P on the 
conveyor belt 4 from moving or slipping out of position, 
the conveyor belt 4 is preferably decreased in the total 
length of parts in which the widthwise direction of the 
conveyor belt 4 is not parallel with the horizontal direc- 
tion. Thus, in the above-mentioned accumulator section 
10 and rubber-tape receiving section 9, the conveyor 
belt 4 winds such that the widthwise direction becomes 
parallel with the horizontal direction. In the traverser 
section 11 , the widthwise direction of the conveyor belt 
4 is usually horizontal although it may be inclined when 
the rubber tape P must be wound around the drum with 
a relatively large inclination angle. 
[0044] The above-mentioned swing section 8 is pro- 
vided between the traverser section 11 and the accumu- 
lator section 10. 
[0045] In the swing section 8, the conveyor belt 4 is so 
twisted once (about 90 degrees) near the accumulator 
section 10 so that the widthwise direction becomes at a 
right angle with respect to the traversing direction, and 
again the conveyor belt 4 is twisted (about 90 degrees) 
near th traverser section 11 so that the width wis di- ss 
rection again b comes horizontal. Thereby, the convey- 
or belt 4 enters and goes out the swing section 8 whilst 
maintaining the widthwise direction horizontal on both 



the trav rser side and the accumulator side. 
[0046] In order to twist as above, the swing section 8 
includes two sets of twisting rollers (R6 and R6') and 
(R7 and R7'), each set including: a pair of substantially 
orthogonal rollers 81 including a vertical roller R7 and a 
horizontal roller R7' mounted on the traverser 22; and a 
pair of substantially orthogonal rollers including a verti- 
cal roller R6 and a horizontal roller R6* mounted on the 
main frame 12 of the accumulator, wherein the width- 
wise direction of the conveyor belt 4 between the vertical 
roller R6 and R7 is right angles to the traversing direction 
or horizontal direction. With respect to the traversing di- 
rection, the vertical roller R6 on the accumulator side is 
disposed outside the winding area Wt and the conveyor 
belt 4 runs on the outside of the vertical roller R6, where- 
by the traverser 22 can move across the entire width of 
the winding area W1 . By providing the swing section 8, 
it becomes possible to increase the inclination angle of 
the conveyor belt 4 during traversing. As a result, the 
distance Y between the accumulator section and the 
traverser section can be shortened, and a plurality of 
traversers 22 can be arranged in a narrow space near 
the winding drum 5. 

[0047] It is not always necessary but preferable to pre- 
vent the rubber tape P on the conveyor belt 4 from con- 
tacting with the various rollers R. Therefore, in this em- 
bodiment, the conveyor belt 4 is twisted between adja- 
cent rollers R. 

[0048] For example, in the above-mentioned rubber- 
tape accumulator 1 0A, the conveyor belt 4 is twisted 1 80 
degrees between the upper guide rollers R1U and the 
lower guide rollers R1L. On the other hand, it is not al- 
ways necessary to twist the return portion of the con- 
veyor belt 4 on which the rubber tape P does not exist. 
But in order to prevent the rollers R from being stained 
with fragments of unvulcanised rubber, the conveyor 
belt is preferably twisted in the same manner as above. 
Therefore, in the conveyor-belt accumulator 1 0B in this 
embodiment, the conveyor belt 4 is also twisted 1 80 de- 
grees between the upper guide rollers R2U and the low- 
er guide rollers R2L. Further, various parts, for example 
between the drive roller R4 and the first guide roller R1 U 
of the rubber-tape accumulator 10Aare twisted. Accord- 
ingly, only the reverse side S2 of the conveyor belt 4 
contacts with the rollers R. 

[0049] In the traverser section 11, it is not always nec- 
essary to support all the traversers 22a-22d by the same 
guide shafts 21. 

[0050] In Fig.9, each traverser 22 is supported indi- 
vidually by parallel guide shafts 21. In this case, the 
traversers 22 are located in circumferentially different 
positions around the axis of the drum 5 so that the 
traversers 22 can move without coming into collision 
with each other. Thus, the freedom of the traversers* 
movements is greatly incr ased. 
[0051] Fig.9 further shows another example of the 
traverser 22, wherein a front-end roller R8 thereof is 
mounted on a frame 30 which can lean towards the 
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winding drum 5, and a driving roller R5 is separately pro- 
vided downstream of the front-end roller R8. Thus, by 
the rotation of the driving roller R5, the conv yor belt 4 
is pulled, and by the tension thereof , the frame 30 I ans 
such that the front-end roller R8 contacts with the wind- s 
ing drum 5. Thus, it is possible to apply the rubber tape 
P onto the winding drum 5. Thus, the front-end roller R8 
also has the function of the above-mentioned pressing 
roller 26B, and the pressing roller 26B is omitted, 
i [0052] The apparatus t further comprises a controller io 

j including a programmable computer, which controls the 

! above-mentioned various actuators, motors, cylinders 

\ and the like according to a stored program and output 

data of various speed detectors and sensors which are 
j connected to the computer: is 

, to rotate the drive roller R4 in each rubber-tape re- 

: ceiv-ng section 9 to move the conveyor belt 4; 

\ to rotate the compression rollers 7U and 7L; 

j to rotate the screw in each extruder 6; 20 

» to move each receive roller R3 to approach to the 

j compression roller 7L; 

j to move the receive roller R3 to depart from the 

compression roller 7L when the corninjg out of the 
rubber tape P and the receiving thereof are detect- 2$ 
ed by sensors; 

to rotate the driving rollers R5 until the rubber tape 

; P comes to the front-end roller R8; 

to move the traversers 22 (22a-22d) so that ends of 
the rubber tapes position on the predetermined 30 

; wind-starting positions; 

1 to rotate the winding drum 5 to wind the rubber 

tapes P therearound while moving the traversers 22 
(22a-22d) at predetermined variable speedsand di- 
rections so that each of the rubber tapes is wound 35 
into a target cross sectional shape; 
to move the movable frame member 1 3 A in the ac- 
cumulator section 1 0 according to the difference be- 
tween the supply and demand; 

to cut the rubber tapes P and stop the driving rollers 40 
R5 when the counted number of windings and the 
detected thickness of the windings reach to precept 
values. 

[0053] In the case of the pneumatic tyre T shown in 45 
Fig. 11 A, on a cylindrical surface of the drum 5, a thin 
inner liner rubber Ga is formed in the centre of the drum 
5, and a chafer rubber Gc is formed on each side of the 
inner liner rubber Ga, and a sidewall rubber Gb is formed 
on the axially outside of each chafer rubber Gc. Then, so 
a carcass ply A1 is wound thereon. Further, on the 
wound carcass ply A1 , a breaker cushion rubber Gd is 
formed on each side the centre thereof (tyre equator). 
These rubber component parts Ga, Gb, Gc and Gd are 
made by winding the unvulcanised rubber tapes Pa, Pb, ss 
Pc and Pd with the drum 5 in its contracted stat . Next, 
by xpanding the drum 5, the wound materials are 
shaped into a toroid; an annular assembly of a bead core 



A3 and bead apex rubber Gf is set on ach side thereof; 
an annular assembly of a belt A2 and tread rubber Ge 
is set around the crown portion of the carcass A1; the 
edges of the carcass are turned up around the bead 
cores A3 together with the chafer rubber Gc and side- 
wall rubber Gb; and thereby a raw tyre is formed, and 
lastly the raw tyre is put in a mould and vulcanised. 
[0054] When the rubber tapes P are not wound 
around the drum 5 to carry out other operations, the con- 
veyor belt 4 is stopped in the traverser section 11 and 
swing section 8; However, in the accumulator section 
10, by the rotation of the drive roller R4, the conveyor 
belt 4 continuously moves at a substantially constant 
speed V1 from the conveyor-belt accumulator 1 0B to the 
rubber-tape accumulator 1 0A through the receiving sec- 
tion 9 to accumulate the rubber tape R When the tape 
winding is restarted, as the rubber-tape P is accumulat- 
ed in the rubber-tape accumulator 1 0A, the drive roller 
R5 is rotated at a speed V2 faster than the drive roller 
R4 but equal to the winding drum 5 to make the rubber 
component parts again as explained above. 
[0055] In general, a ru bber component part formed by 
winding a rubber tape around a drum is liable to contract 
when detached from the drum if the tape has a latent 
tension. Therefore, the transporting speed V1 of the 
conveyor belt 4 when receiving the tape P is controlled 
to be somewhat slower than (usually in a range between 

0. 8 and 1 .0 times) the outgoing speed V0 of the rubber 
tape P from the tape maker 3. Thereby, latent tension 
can be completely eliminated from the rubber tape P in 
a free portion K prepared between the tape maker 3 and 
conveyor 2. On the other hand, the drive roller R5 is ro- 
tated synchronously with the rotation of the winding 
drum 5, and the speed V2 thereof is the substantially 
same as the circumferential velocity Vf of the winding 
drum 5. Thus, the contraction can be prevented. But, if 
necessary, the speed V2 may be varied within the range 
of from -2% to +3% of the speed Vf . 

[0056] Further, the above-mentioned apparatus 1 
may be provided with a belt-forming drum in addition to 
the above-mentioned the tyre building drum 5. The tyre 
building drum 5 has a profiled surface corresponding to 
the carcass profile of the finished tyre, around which belt 
cord plies are wound and further a rubber tape P is 
wound thereon to form the above-mentioned tread rub- 
ber and belt assembly. 

[0057] The present invention can be applied to a 
method and apparatus for manufacturing various rubber 
components in addition to the tyre component parts. 

Claims 

1. An apparatus for making rubber component parts 
comprising at I ast one tape maker (3) for making 
an unvulcanised rubber tape (P), each of said at 
least one tape maker (3) comprising an extruder (6) 
for extruding unvulcanised rubber, a winding drum 
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(5) around which said unvulcanised rubber tape is 
wound into a rubber component part, at least one 
conveyor (2) for conveying said unvulcanised rub- 
ber tape (P) toward the winding drum (5), charac- 
terised in that each of said at least one conveyor (2) s 
comprises a conveyor belt (4) winding around roll- 8. 
ers (R) and having a right side (S1 ) on which said 
unvulcanised rubber tape is put and a reverse side 
(S2), and at least one traverser (11 ) for moving said 
conveyor belt (4) in the axial direction of the winding to 
drum (5). 

2. An apparatus for making rubber component parts 
according to claim 1 , characterised in that the right 

side (S1 ) of the conveyor belt (4) is coated with a *5 9. 
synthetic resin so that the unvulcanised rubber tape 
(P) can be secured thereon by its self-bonding prop- 
erty during conveying, but does not stick thereto so 
as to be able to take it off therefrom when winding 
around the winding drum (5). 20 

3. An apparatus for making rubber component parts 
according to claim 2, characterised in that said syn- 
thetic resin is polyurethane. 

2S 

4. An apparatus for making rubber component parts 
according to claim 1 , 2 or 3, characterised in that 
each of said at least one conveyor (2) has an accu- 
mulator section (10) in which the conveyor belt (4) 
meanders for accumulating the unvulcanised rub- 30 
ber tape (P) coming out from the tape maker (3). 
and said accumulator section (10) having a variable 
capacity. 

5. An apparatus for making rubber component parts 35 
according to claim 4, characterised in that each of 
said at least one conveyor (2) has a swing section 

(8) between said accumulator section (10) and the 
traverser (1 1 ), in which the conveyor belt (4) is twist- 
ed so that the widthwise direction of the conveyor 40 
belt (4) is substantially at a right angle with respect 
to the traversing direction of the traverser 

6. An apparatus for making rubber component parts 
according to claim 4 or 5, characterised in that said *s 
conveyor bell (4) is twisted so that the unvulcanised 
rubber tape (P) on the right side thereof does not 
contact with rollers, but the reverse side contacts 
with the rollers. 

so 

7. An apparatus for making rubber component parts 
according to any of claims 1 to 6, characterised in 
that between the tape maker (3) and a portion of the 
conveyor belt (4) receiving the rubber tape (P) com- 
ing out from the tape maker (3), there is a certain ss 
spac to allow the rubber tape to expand or contract 

by its internal stress, and a transporting speed of 
the conveyor belt (4) in said portion when receiving 



the rubber tap and a speed of the rubber tap com- 
ing out from the tape maker (3) are differed from 
each other so as to eliminate a latent stress from 
the rubber tape. 

An apparatus for making rubber component parts 
according to any of claims 1 to 7, characterised in 
that a cutting means (40) is further provided for each 
of said at least one conveyor, the cutting means (40) 
comprising a cutting blade (42) which can move at 
a relative speed of zero to the rubber tape (P) on 
the conveyor belt (4) so as to cut the rubber tape 
(P) during transporting. 

An apparatus for making rubber tyres including the 
apparatus for making rubber component parts ac- 
cording to any of claims 1 to 8, characterised in that 
the number of said at least one tape maker, the 
number of said at least one conveyor and the 
number of said at least one traverser are the same 
plural number, and said winding drum (5) is a single 
drum which can expand such that its surface around 
which the rubber tapes are wound can changes 
from a cylindrical profile to a predetermined profile. 
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(54) Apparatus for manufacturing and delivering an unvulcanised rubber tape 



(57) An apparatus for making rubber component 
parts such as tyre rubber parts comprises: a tape maker 
(3) for making an unvulcanised rubber tape (P) which 
comprises an extruder (6) for extruding unvulcanised 
rubber; a winding drum (5) around which the unvulcan- 
isec rubber tape is wound into a rubber component part; 



a conveyor (2) for conveying the u nvu lean isec rubber 
tape (P) toward the winding drum (5) which comprises 
a conveyor belt (4) winding around rollers and having a 
right side (S1) on which the unvulcanised rubber tape is 
put; and a traverser (11) for moving the conveyor belt 
(4) in the axial direction of the winding drum (5). 
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